Improved neonatal survival after participatory learning and action with women's groups: a prospective study in rural eastern India 
Introduction
Of the world's 2.9 million neonates who die in the first month of life each year, 1 around 30% (i.e. approximately 876 000) are born in India. 2 Meeting the United Nations' Millennium Development Goal for reducing child mortality (MDG 4) requires a focus on India's poorest communities and, as neonatal deaths account for 52% of deaths in children aged under 5 years in the country, on the survival of neonates. 2, 3 The National Rural Health Mission, which was established by the Government of India, has introduced two initiatives for improving maternal and neonatal health: (i) a conditional, cash transfer scheme to increase the number of institutional deliveries, known as the Janani Suraksha Yojana; and (ii) the deployment of over 820 000 community-based, volunteer, Accredited Social Health Activists. The health activists help mothers access antenatal care, encourage delivery in a health-care institution, offer home-based neonatal care during the first 7 days of life and provide counselling on community health and nutrition through home visits and community meetings. 4, 5 While these initiatives should help improve neonatal survival, achieving adequate and equitable coverage is difficult. 6, 7 Recent evaluations found that the poorest mothers did not always receive payments under the Janani Suraksha Yojana, that institutional delivery was not necessarily synonymous with good obstetric care and that the Janani Suraksha Yojana had not yet resulted in a large reduction in neonatal mortality. 8 Moreover, little evidence is available about the coverage of the home-based interventions delivered by Accredited Social Health Activists or about their effect on neonatal survival on a large scale.
The success and sustainability of community-based programmes for improving maternal and neonatal health require the active involvement of women, families and community health-care workers, yet the strategies used to engage these groups are often externally driven and top-down. Community mobilization, which is defined here as a process through which communities plan and act together to address health problems, is generally viewed as an essential component of programmes for improving maternal and child health. [9] [10] [11] Can community mobilization help reduce the number of preventable deaths in the poorest communities at a time when initiatives to strengthen health services and interventions such as home-based neonatal care are being scaled up?
Since 2005, the Indian nongovernmental organization known as Ekjut has helped women's groups to improve maternal and neonatal health in tribal areas of the Indian states of Jharkhand and Odisha (formerly Orissa). Local female facilitators guide women's groups through a cycle of activities involving participatory learning and action, during which women identify, prioritize and analyse local maternal and neonatal health problems and subsequently devise and implement strategies to address them. The Ekjut intervention was initially evaluated in a cluster-randomized, controlled trial carried out between 2005 and 2008 in 36 largely tribal clusters of three contiguous districts of Jharkhand and Odisha. When the trial started, the estimated neonatal mortality rate was 48.6 per 1000 live births in Jharkhand and 45.4 per 1000 live births in Odisha. However, the rate in Scheduled Tribes, as recognized by the Indian Constitution, was higher: more than 60 per 1000 live births. [12] [13] [14] Objective To determine whether a women's group intervention involving participatory learning and action has a sustainable and replicable effect on neonatal survival in rural, eastern India The present study involved the areas included in the original cluster-randomized, controlled trial, which we divided into two zones: zone 1 comprised the clusters in which the original intervention was implemented; and zone 2, the control clusters in the original trial. In 2004, before the original intervention, the neonatal mortality rate was high in both zone 1 and zone 2: 61.4 and 54.1 per 1000 live births, respectively. Access to health services was poor in zone 1, where only 34 of 193 villages (17.6%) were situated within 10 km of a primary-health-care centre, compared with 97 of 185 villages (52.4%) in zone 2. 15 Mothers in zone 1 were more likely to belong to a Scheduled Tribe, to have a low level of education and to have few household possessions. During the original trial, neonatal mortality declined substantially in zone 1 with the women's group intervention and the odds that an infant would die in the neonatal period in zone 1 during the last 2 years of the intervention was 45% lower than in zone 2 (odds ratio, OR: 0.55; 95% confidence interval, CI: 0.46-0.66).
The present study had three objectives: (i) to investigate the sustainability of the intervention's effect on neonatal mortality in zone 1 after the end of the original trial; (ii) to determine whether the effect of the intervention is replicable in zone 2; and (iii) to identify the mechanisms underlying the intervention's effect on neonatal survival by assessing trends in the study zones over 7 years.
Methods
Between August 2005 and July 2008, local women's groups in zone 1 were assisted by Ekjut; there were no groups in zone 2. After July 2008, the 244 women's groups in zone 1 continued to meet. They took part in a new cycle of participatory learning and action that focused on women's and children's health issues, as prioritized by group members themselves. This new cycle included meetings on: (i) the prevention of, and the seeking of care for, childhood illnesses such as diarrhoea, pneumonia and malaria; (ii) maternal nutrition; and (iii) family planning. One meeting was devoted to updating the strategies for improving neonatal health implemented during the original trial. During the meeting, facilitators prompted group members to recall previous strategies and to demonstrate key practices (e.g. wrapping neonates) within the group.
The 274 new women's groups in zone 2 began a cycle of meetings on maternal and neonatal health in August 2008. They met monthly for a total of 20 meetings, organized in four phases. In the first phase, groups identified and prioritized common problems for mothers and neonates in their community with the help of picture cards. In the second, they discussed and prioritized strategies for addressing these problems: (i) by analysing stories told by the facilitator on the causes of maternal and neonatal health problems; (ii) by playing games with picture cards that depicted preventive and care-seeking measures for common problems; and (iii) by using ranking and voting methods to prioritize feasible local strategies. In addition, each group organized a village meeting to enlist the support of other community members in implementing their chosen strategies. In the third phase, the groups implemented their chosen strategies and undertook practical activities, such as role-plays to rehearse the steps to take when there are danger signs during a pregnancy. Finally, in the fourth phase, groups evaluated the success of their chosen strategies and held a second village meeting to share information about their achievements. Since each group prioritized different problems, a wide variety of strategies were implemented. The women's group meetings were facilitated by a local woman (not a health worker) who received 7 days' training on participatory communication techniques and on the use of a facilitation manual. There were 18 facilitators in zone 2, each of whom was responsible for coordinating an average of 15 meetings per month in a population cluster of around 6000 people. The facilitator took part in weekly supervision meetings with the project intervention team. The meeting plan is described in detail in a women's group implementation guide. 16 The intervention implemented in zone 2 differed from the original intervention in zone 1 in the Ekjut trial in one important respect. An analysis of neonatal mortality data from the previous 3 years in zone 1 showed that the largest reductions in mortality occurred during the winter months (i.e. November to February). Concurrent research from the state of Uttar Pradesh showed that hypothermia is common in rural Indian communities, even in the summer, and that substantial gains in survival can be achieved by improving thermal care for neonates. 17, 18 We hypothesized that much of the reduction in neonatal mortality seen during the Ekjut trial was due to more hygienic delivery practices and to better thermal care for neonates (e.g. delayed bathing, early wrapping and skinto-skin contact with the mother). Therefore, when the women's groups began to meet in zone 2, facilitators emphasized the importance of thermal care using stories, picture cards and problem-solving activities. As a result, the main strategies discussed by the groups were early and exclusive breastfeeding, delaying bathing in the first 24 hours after birth, wrapping neonates immediately after birth and "kangaroo mother care". We recorded all births, stillbirths, neonatal deaths and maternal deaths between 2004 and 2011 in 36 geographical clusters located either in the West Singhbhum or Saraikela Kharswan district of Jharkhand or the Keonjhar district of Odisha. The surveillance system used to identify and report births and deaths has been described in detail elsewhere. 19 All mothers for whom a delivery was recorded were approached for an interview around 6 weeks after delivery and information was collected on events during the antenatal, delivery and postnatal period.
Statistical analysis
We calculated crude neonatal mortality rates and the mean of the cluster neonatal mortality rates (i.e. the cluster-mean neonatal mortality rate), with 95% CIs, for the period between August 2005 and July 2011 in the two study zones. We examined differences in mortality between zone 1 and zone 2 and between the periods during and after the original intervention using t tests on clustermean neonatal mortality rates and using logistic regression with random effects on data from individual participants. We examined changes in home care practices using population-averaged, generalized estimating equation models because random effects models proved unreliable for assessing these highly clustered outcomes. Data entry was carried out using Microsoft Access databases (Microsoft Corporation, Redmond, United States of America) and data analysis was performed using SPSS 18.0 (SPSS Incorporated, Chicago, USA) and Stata 12.0 (StataCorp. LP, College Station, USA). Table 1 . The change in cluster-mean neonatal mortality rate during the full intervention period (i.e. August 2005 to July 2011) in zone 1 and zone 2 is illustrated in Fig. 2 . In zone 1, the rate was 34.2 per 1000 live births after the original Ekjut trial compared with 41.3 per 1000 live births during the trial (P = 0.08; Table 1 ), which suggests that the effect of the intervention was sustained. In zone 2, the rate was 41.0 per 1000 live births after the original trial compared with 57.0 per 1000 live births during the trial (P < 0.0004). Moreover, in zone 2, the cluster-mean neonatal mortality rate during the last 2 years of the post-trial period (i.e. August 2009 to July 2011) was 31% lower than in the last 2 years of the trial (i.e. August 2006 to July 2008): the rates were 40.5 and 61.8 per 1000 live births in the two periods, respectively (OR: 0.69; 95% CI: 0.57-0.83), after adjustment for institutional deliveries. The results were similar after adjustment for differences between zone 1 and zone 2 in household assets, maternal education and tribal status: the OR was 0.69 (95% CI: 0.58-0.82). Table 2 (available at: http://www.who. int/bulletin/volumes/91/6/12-105171) shows the trends in key home care practices and care-seeking behaviour for the 40 277 singleton infants born in zone 1 and zone 2 between 2004 and 2011. Improvements were observed in both zones. However, in the period after the original trial, it was not possible to disentangle the effect of the women's group intervention on care seeking from the effect of better access to health services, in particular the effect of the increase in institutional deliveries caused by the Janani Suraksha Yojana scheme. The frequency of antenatal check-ups, institutional deliveries and care seeking for health problems during pregnancy all remained higher in zone 2 than zone 1 throughout the surveillance period. Access to health services was poorer at baseline in zone 1 than in zone 2 and improved more slowly in zone 1. It appears that the presence of women's groups alone was not sufficient to increase care-seeking behaviour substantially in the absence of good health service provision. In contrast, improvements in home care practices, particularly hand washing, clean cord care practice by birth attendants and exclusive breastfeeding in the first 6 weeks of life, appeared to be strongly driven by the women's group intervention: use of these practices increased rapidly between 2005 and 2008 in zone 1 and after the introduction of groups in 2008 in zone 2. Table 3 summarizes the improvements in home care practices for infants delivered at home in zone 2 from the period during the original trial to the period after. In particular, there were significant increases in the use of clean cord care practices by birth attendants, the wrapping of infants within 30 minutes of birth, delaying bathing of infants for at least 24 hours and exclusive breastfeeding for the first 6 weeks of life.
Results

Fig
During the original trial period, the reduction in neonatal mortality in zone 1 lagged behind the introduction of women's groups by around 9 months; the time lag was shorter in zone 2 (i.e. 4 to 5 months). The greater emphasis that facilitators placed on thermal care for neonates from 2008 onward ensured that groups in zone 2 discussed thermal care practices before the onset of winter, which resulted in the substantial increase in early wrapping and delayed bathing observed ( Table 2 and Table 3 ). Fig. 3 shows the strong seasonal variation in neonatal mortality in the two zones and the marked reduction in deaths during the winter months that occurred after the introduction of women's groups, particularly in zone 2.
During the original trial period, each women's group in zone 1 covered a population of 468 on average and the proportion of mothers who had recently given birth and who had ever attended a group reached 55%. 15 In zone 2, after the introduction of women's groups, each of which covered a population of 416 on average, the proportion of mothers who had recently given birth and who had ever attended a group increased from 47% (i. The incremental cost per life-year saved was US$ 22 or US$ 30 when the cost of strengthening health service activities was included. The average annual cost of facilitating a group was US$ 140. In total, an estimated 2192 meetings were conducted with women's groups during 2009, which corresponds to an average of eight meetings per group. Consequently, the average cost of facilitating each meeting was US$ 18.
Discussion
The results of this study indicate that the reduction in neonatal mortality associated with facilitating women's groups meetings involving participatory learning and action can be replicated in other areas with high neonatal mortality. In addition, the study identified some of the reasons for this reduction in mortality. The women's group intervention resulted in: better hygiene during delivery, particularly hand washing and clean cord care; improved thermal care of the neonate, with the largest mortality reduction occurring in winter; and an increase in exclusive breastfeeding in a context where neonates die of multiple overlapping causes, including prematurity, low birth weight and a high risk of sepsis.
Although our data indicate that the intervention's effect on neonatal mortality can be sustained over time, the question of whether the intervention can be sustainable as part of a programme is more complex. Accredited Social Health Activists can facilitate women's group meetings as part of a state or national programme since they are already mandated to deliver home-based neonatal care and to counsel mothers through home visits and group meetings. The Integrated Management of Neonatal and Childhood Illnesses programme in the Indian state of Haryana implemented between 2007 and 2010 covered a population of 1.1 million and involved anganwadi workers rather than Accredited Social Health Activists. 20 The health workers made postnatal visits to promote early and exclusive breastfeeding, delayed bathing, thermal care, cord care and care seeking for illness, and held community meetings every 3 months to raise awareness of essential neonatal care. This intervention led to a significant reduction in both infant mortality (adjusted hazard ratio, aHR: 0.85, 95% CI: 0.77-0.94) and neonatal mortality after Our findings may also be relevant for settings with high neonatal mortality outside India. It has been estimated that between 130 and 180 million births will take place without a skilled birth attendant present in countries of southern Asia and sub-Saharan Africa between 2011 and 2015, with 90% in rural areas. 22 Low-cost, community-based interventions, such as participatory meetings with women's groups, could lead to a rapid improvement in survival in these areas as countries scale up the use of skilled birth attendants and neonatal care services.
Limitations
The study has two main limitations. First, although data collection was prospective, after 2008 there was no control area with which to compare the changes in mortality and health indicators observed in the study zones. Consequently, we may have underestimated the effect of any secular decrease in neonatal mortality and of any increase in care-seeking behaviour. Although 
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A second limitation is that the large number of interviews conducted over a prolonged period by the monitoring team may have resulted in increased concern with maternal and neonatal health in the study areas and in improved practices. However, since interviews were carried out 6 weeks after delivery, they could not have influenced events in the neonatal period unless a mother was interviewed more than once. Furthermore, since monitoring was performed in the same way in all study areas, the potential bias introduced by data collection is unlikely to be responsible for any difference between zones in the observed changes in mortality.
In conclusion, our findings suggest that community mobilization through women's groups can produce a sustainable and reproducible improvement in neonatal survival in rural areas of India. The potential for community mobilization to act synergistically with government initiatives for improving home-based neonatal care, such as the Janani Suraksha Yojana scheme or the Accredited Social Health Activist programme, should be further evaluated. Making home deliveries safer by empowering women and their families has the potential to save many neonates, especially in communities where the mortality rate is high. Further reductions in mortality will come from paying attention to the quality of the care provided during institutional deliveries and in the postnatal period. ■
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Resumen
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